Highlights
Emission (AE) and strain gauges. The distribution of strain, along with that of stress, on 23 a beam cross section is well established both theoretically and experimentally. 24 However, the AE distribution through the depth of the cross section has received little 25 attention previously. In addition, the correlation between the AE distribution and that 26 of stress on the section could provide valuable insight into the condition of a structure. 27 Therefore, these topics are experimentally addressed in this article. Specifically, six 28 Reinforced Concrete (RC) beams were tested. AE and Digital Image Correlation (DIC) 29 were employed to monitor the beams during loading. Finally, the AE and stress 30 distributions were analysed. The results showed that AE parameters are capable of 31 characterising behaviours of RC beams in the depth direction. Furthermore, the 32 distribution of AE events strongly correlated with that of compressive stress, especially The Mechanics of Materials shows that strain develops linearly through the cross 92 sections of a structure under loading (e.g. Figure 1(a) ). In addition, according to the 
Experimental specimens

122
Six RC beam specimens were tested in this study. The beams were cut from a previous 123 experiment. All specimens were carefully examined before being tested in this study to 124 make sure that no severe damage had occurred.
125
The details of these specimens are shown in Figure 3 and made. After they were tested, Beams 5 and 6 were cut in half at the failed positions, and 141 the depths of crushed concrete and the lengths of major cracks were then measured. acquisition parameters adopted in the study are listed in Table 2 . 
Loading conditions
183
As shown in both Figures 4 and 5, each specimen is subjected to four-point bending.
184
The loads increased monotonically with a rate of 0.005mm/s until one of the following 185 two criteria was satisfied. The first was that a part of the specimen was crushed 186 completely, which led to the failure of the structure, and the other was the loads dropped 187 from peak by 20% or greater. as the upper panel of Figure 6 . Accordingly, all critical stages studied in subsequent 238 parts are listed in Table 3 . More importantly, their significance in structural respects is 239 also introduced briefly. Additionally, several critical states listed in Table 3 and Figure 6 240 are also investigated later. 
251
The cross-sectional height (155mm) is divided into 31 intervals, and three variables, i.e. proportional to strain[34, 37-39]. Namely, the beam is behaving elastically.
273
Theoretically, it is therefore, generally assumed that no damage has occurred [40] .
274
Consequently, the AE activity inside the beam is very low. In conclusion, the structural 275 responses come to a very good agreement with the AE detected.
276
The first crack appeared during the period from Ia to II in Figure 6 , and Figure 7 has been crushed. Additionally, the blank is confirmed in Figure 15 and is discussed in 352 Section 6 again. the AE activity does not increase significantly. More specifically, the AE event intensity 378 remains at the same level, and the order of magnitude of the absolute energy and signal 379 strength remains unchanged. However, the activity in the compressive zone begins to 380 rise although it is still lower than that in the tensile region. In conclusion, the significant 381 changes in AE activity shown in Figure 10 do not occur in these two periods of time. In fact, as shown in Figure 14 , the beam experiences a dramatic increase in the AE 
395
Accordingly, these data mean that Beam 1 shows the highest AE activity in this period. high. More specifically, only about 5% of the total AE events were recorded.
458
The order of magnitude of the absolute energy/signal strength was 10 7 (Figure   459 9). Meanwhile, the AE response distribution matched with that of the stress 460 distribution.
461
 In the failure stage, the overwhelming majority of AE were captured, meaning 462 that specimens were considerably active. More than 90% of the total AE events
463
were recorded, and the order of magnitude for energy was 10 8 (Figure 10 ).
464
Nevertheless, the beam was relatively inactive during yielding of reinforcement 465 and at peak load ( Figure 13) . However, the AE was highly active when the loads 466 dropped from peak ( Figure 14) .
467
 The most significant finding in the study is that the distribution of the AE event
468
intensity accurately matches with that of the stress over the compressive zone.
469
( Figures 11, 12 and 14) . Namely, the pattern of AE event intensity distribution 470 in the depth direction is very similar to the compressive stress diagram.
471
Meanwhile, the peak of the AE event intensity and the stress appears at almost 472 the same location.
473
The above conclusions suggest that the AE technology is of great potential to serve 
